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The present invention relates to neW CRP immunoassay 
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populations directed to an antibody that is speci?c for a high 
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Figure 1. Selection of low af?nity antibody: 
Competitive Inhibition with Free CRP 
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Assay Formats 

Figure 2A 
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ELISA Formats 

Figure 3A 
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Figure 4. DR in Thin Film using Spotted 
HRP Labels 
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Figure 5. DR Curves in thin ?lm using Inkjet 
Applied Labels 
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Figure 6. Dr in Thin Film using C0816d 
HRP Labels 
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ECi Formats 

Figure 7A 
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IMMUNOASSAY FOR C-REACTIVE 
PROTEIN 

RELATED APPLICATIONS 

This application claims priority to provisional application 
No. 60/193,951, ?led Mar. 31, 2000. 

FIELD OF THE INVENTION 

The present invention relates an in vitro diagnostic immu 
noassay for detecting C-reactive protein (CRP). 

BACKGROUND OF THE INVENTION 

Most current immunoassays for high concentration, high 
molecular Weight analytes are dif?cult to run on Widely used 
clinical chemistry analyZers that use colorimetric or chemi 
luminescent detection systems. 

Typically, immunoassays for high concentration, high 
molecular Weight analytes in the marketplace are predicated 
on the multivalence of the analyte. Ultimately, the analyte is 
detected by some sort of cross-linking, either by agglutina 
tion (in turbidimetric or nephelometric assays), precipitation 
(radial immunodiffusion), or sandWich immunoassays. 
These types of immunoassays each have signi?cant handi 
caps in translation into automated systems. Radial immun 
odiffusion assays are extremely sloW (hours to days) and 
require substantial quantities of carefully selected antisera. 
Agglutination-based assays require both initial dilution and 
substantial quantities of immunomaterials. In addition, each 
of these methods requires specialiZed optical systems not 
ordinarily present on contemporary clinical analyzers. Sand 
Wich or tWo-site immunoassays require either large initial 
dilutions or undesirably large concentrations of expensive 
immunomaterials. 

The current capability of the formats directed to competi 
tive immunoassays is best applied to high concentration, loW 
molecular Weight analytes like many therapeutic drugs or 
drugs of abuse. Traditionally, these competitive immunoas 
says are predicated on competition for a limited number of 
drug speci?c binding sites (immobiliZed antibody 
molecules) betWeen free drug and an enZyme label prepared 
by chemical conjugation of a drug-derived hapten and 
horseradish peroxidase (HRP). Typically, selection criteria 
for the reagents for these diagnostic tests might include: ?rst, 
the Kd (dissociation constant) of the drug:antibody complex 
must be similar to (Within a factor of 10) the concentration 
of drug in the serum sample; and second, the Kd of the 
label:antibody complex must be substantially loWer (one to 
several orders of magnitude depending on the absolute 
concentration of the analyte) than that of the drug:antibody 
complex under the same conditions. Aproblem encountered 
lies in the difficulty in making antibodies and labels With the 
necessary af?nity requirements. 

Satisfying the above conditions for high concentration, 
high molecular Weight analytes is dif?cult. In particular the 
second condition (higher af?nity for the labeled analyte), 
listed above is dif?cult to achieve. For small molecules, like 
drugs, the affinity of the antibody for the label can be 
enhanced by several effects including the “linker effect” 
(additional bonding energy due to interaction of the antibody 
With the linker), multisubstitution of the label With the 
hapten, and, possibly, favorable orientation of the drug on 
the label surface. Equivalent effects for macromolecular 
analytes are unlikely because the epitope for interaction With 
the analyte and the analyte:enZyme conjugate are identical 
and reside entirely on the analyte. Put another Way, the 
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2 
analyte looks the same to the antibody Whether it is free in 
solution or conjugated to an HRP molecule. 

SUMMARY OF THE INVENTION 

We have overcome the de?ciencies of using the conven 
tional approaches for detecting high concentration, loW 
molecular Weight analytes in a situation Where the target 
analyte is high concentration, high molecular Weight. 
Therefore, it is an object of the present invention to provide 
a method for obtaining antiidiotypic monoclonal antibody 
populations directed to an antibody that is speci?c for a high 
concentration, high molecular Weight target antigen Wherein 
said antiidiotypic antibody populations have a Wide range of 
binding af?nities for the selected antibody speci?c to said 
target antigen and Wherein a subset of said antiidiotypic 
antibody populations can be selected having the required 
af?nity for a particular application. In a preferred embodi 
ment antiidiotypic antibody populations are selected Which 
express an affinity for the antibody directed to the target 
antigen Which is substantially greater than that of the target 
antigen for the antibody. Additionally, We describe a means 
for obtaining a loW af?nity antibody for the target antigen. 

In another aspect, this invention relates to neW CRP 
immunoassay compositions. Said compositions comprise 
the loW af?nity (KD~10_7 M) anti-human CRP monoclonal 
antibody (CRP5-23), and an antiidiotypic antibody raised 
against CRP5-23. We found that CRP5-23 binding to CRP, 
advantageously, is insensitive to ioniZed calcium. The hybri 
doma for this antibody has been deposited on Feb. 16, 2000 
With the ATCC With a designation of PTA-1354. 

In yet another aspect, our invention relates generally to 
competitive immunoassay methods, dry-?lm and solution 
based elements and kits and speci?cally to an immunoassay 
for CRP. 

Starting With an antibody having the appropriate af?nity 
for the target analyte (antianalyte antibody) an antiidiotypic 
antibody can be prepared and selected having i) high affinity 
for the antianalyte antibody, and ii) Which competes With 
target antigen in a mutually exclusive manner for binding to 
the antianalyte antibody. 
We describe herein the development of a competitive 

enZyme immunoassay for human C-reactive protein based 
on the use of antiidiotypic antibodies Which have a higher 
af?nity than CRP for an anti-CRP antibody. The invention 
embodies tWo novel immunomaterials. The ?rst is a rela 
tively loW affinity anti-human CRP monoclonal antibody, 
CRP5-23, Which has the additional very useful property that 
its interaction With CRP is insensitive (KD differs by less 
than a factor of tWo When [Ca++] is varied from 0 to 1 mM) 
to ioniZed calcium. The conformation of CRP is dependent 
upon calcium, and the fact that the binding of antibody and 
CRP is not so dependent is useful and in fact advantageous. 
As biological samples containing the antigen, CRP, may 
have varying calcium levels, the binding insensitivity is 
bene?cial in an immunoassay for CRP. 

The second immunomaterial is an antiidiotypic antibody 
raised against CRP5-23 and selected for its ability to com 
pete With human CRP for binding to CRP5-23, such that 
binding of CRP and the antiidiotype antibody to CRP5-23 
are mutually exclusive. A hybridoma capable of producing 
such an antiidiotypic antibody has been deposited With the 
ATCC on Feb. 16, 2000 and given the designation PTA 
1353. 
At least tWo previously issued US. Patents describe 

immunoassays that use antiidiotypic antibodies: US. Pat. 
No. 4,828,981, issued May 9, 1989, and US. Pat. No. 
5,219,730, issued Jun. 15, 1993. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1: shows a graph depicting the estimation of affinity 
constants from competition pro?les of antiCRP antibodies 
and soluble CRP in ELISA. Competition pro?les from ?ve 
antibodies to CRP are shoWn Which exhibit a range of 
af?nities as determined by the concentration of CRP that 
yields a 50% reduction of the maximal absorbence. The 
normal range for CRP in human sera is indicated by vertical 
lines. The nominal af?nities values for CRP5-10 (0.4 nM) 
and CRP5-23 (0.4 pM) are indicated by arroWs projected 
onto the x-axis. 

FIGS. 2A and 2B: depicts the tWo formats in Which 
competitive immunoassays can be con?gured using a loW 
af?nity antiCRP antibody and its corresponding antiidio 
typic antibody. In Format 1 (FIG. 2A), the antiidiotypic 
antibody C23id2-6.3, Which serves as a CRP surrogate, is 
immobiliZed on the surface of a plastic microtiter plate. 
HRP-conjugated antiCRP monoclonal antibody CRP5-23 is 
added to the Well along With sample containing CRP. The 
amount of CRP is ultimately re?ected in the amount of 
HRP-CRP5-23 that binds to the immobiliZed antiidiotypic 
antibody. In Format 2 (FIG.2B), the CRP5-23 monoclonal 
antibody is immobiliZed and the HRP-conjugated antiidio 
typic antibody competes With CRP in the sample for the 
CRP5-23 binding sites. 

FIGS. 3A and 3B: CRP dose response curves for each 
format in conventional microtiter plates. Both formats 
exhibit descending dose response curves With increasing 
CRP concentrations and the dose-response curve is posi 
tioned in the clinically relevant range for each assay. Format 
1 is depicted in FIG. 3A; Format 2 in FIG. 3B. The 
absorbency at 414 nm re?ects the amount of detectable HRP 
activity. In FIG. 3A, the closed diamonds de?ne the dose 
response curve obtained With the immobiliZed C23id2-6.3 
and HRP-labeled CRP5-23; the closed squares de?ne the 
response When CRP5-23 Was substituted for the C23id2-6.3, 
as a control. In FIG. 3B, the closed squares de?ne the 
dose-response curve obtained With immobiliZed CRP5-23 
and HRP-labeled C23id2-6.3; the closed diamonds de?ne 
the dose response curve When C23id2-6.3 Was substituted 
for CRP5-23, as a control. Error bars indicate the average 
and standard deviation of duplicates. 

FIG. 4: CRP dose-response curves of Formats 1 and 2 in 
thin ?lm immunoassays using spotted labels. In each format 
the immobiliZed antibody Was incorporated into a thin dry 
?lm by coating methods Well knoWn in the art. The HRP 
labeled reagent Was mixed With the CRP-containing sample 
and the mixture spotted onto the center of the thin ?lm. After 
a ?ve minute incubation, the thin ?lm Was Washed by the 
controlled addition of Wash ?uid to drive the unbound 
elements to the margins of the incubation Zone. The bound 
fraction (HRP activity) Was measured by the simultaneous 
addition of peroxide Which initiated color development from 
a dye previously incorporated into the thin ?lm. Maximum 
rate of color development (Vmax) is plotted as a function of 
[CRP]. Format 1 is presented in closed squares; Format 2 in 
closed circles. 

FIG. 5: CRP dose-response curves in thin ?lm immunoas 
says using labels incorporated by inkjet printing. Format 1 
is shoWn in closed squares; Format 2 in closed diamonds. 

FIG. 6: CRP dose-response curves in thin-?lm immunoas 
says using labels incorporated by gravure printing. HRP 
conjugates Were incorporated by gravure printing onto 
immuno-rate thin-?lm coatings containing the immobiliZed 
complementary antibody. Serum samples containing CRP at 
various concentrations Were spotted onto coatings prepared 
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4 
in each format. After a ?ve minute incubation, the thin ?lm 
Was Washed by the controlled addition of Wash ?uid to drive 
the unbound elements to the margins of the incubation Zone. 
The bound fraction (HRP activity) Was measured by the 
simultaneous addition of peroxide Which initiated color 
development from a dye previously incorporated into the 
thin ?lm. Maximum rate of color development (Vmax) is 
plotted as a function of [CRP]. Format 1 is presented in 
closed circles; Format 2 in closed squares. 

FIGS. 7A and 7B: CRP dose-response curve from immu 
noassays con?gured for the VITROS® ECi automated 
immunoassay analyZer system. In these variations the 
immobiliZed component is conjugated With biotin and 
present initially as a soluble component. 50 pL of the 
biotinylated reagent Was added to streptavidin-coated Well 
after the addition of 40 pL of CRP-containing sample and 
before the addition of 50 ML of the HRP-conjugated reagent. 
After an incubation of 8 minutes, the Well Was exhaustively 
Washed and the Well-associated HRP activity Was detected 
by means of a chemiluminescent substrate. Format 1 is 
depicted in FIG. 7A; Format 2 in FIG. 7B. 

DETAILED DESCRIPTION 

Antiidiotypic antibody as used herein, is, by de?nition, an 
antibody Which binds to the VH and/or VL domain of the 
cognate antibody, in this case CRP5-23. In this instance, the 
antiidiotypic has the additional property that its binding to 
its cognate antibody is mutually exclusive With the binding 
of the analyte CRP. 

A “sample” as used herein, refers to any substance Which 
may contain the analyte of interest. A sample can be bio 
logical ?uid, such as Whole blood or Whole blood compo 
nents including red blood cells, White blood cells, platelets, 
serum and plasma, ascites, urine, cerebrospinal ?uid, and 
other constituents of the body Which may contain the analyte 
of interest. optionally, samples may be obtained from Water, 
soil, and vegetation. 

A competitive immunoassay refers to an immunoassay 
that is designed so that the analyte to be measured and a 
labeled detector molecule compete for a limited number of 
mutually exclusive binding sites. In these types of immu 
noassays the abundance of the analyte is inversely related to 
the binding of the detector molecule. 

The assay can be carried out using any enZyme label that 
can be attached to the detector molecule to form a labeled 
detector molecule. EnZymes such as oxidases, e.g., glucose 
oxidase, peroxidases, e.g., horseradish peroxidase (HRP), 
alkaline phosphatase and galactosidases are preferred labels. 

It is Within the skill of the ordinary artisan, for example 
a Worker in clinical chemistry to determine a suitable 
substrate for a given label. The substrate can be a material 
Which is directly acted upon by the enZyme label or a 
material that is involved in a series of reactions Which 
involve enZymatic reaction of the label. 

Other labels that can be effectively used in the invention 
are: ?uorescent labels, e.g., ?uorescein, dansyl; chemilumi 
nescent labels and radioactive labels including, e.g., 1251 or 
14 C. 

The effectiveness and advantages of the invention are 
further illustrated by the folloWing examples. The examples 
are meant to illustrate, but not to limit, the scope and spirit 
of the invention. 
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EXAMPLE 1 

Preparation of a loW affinity antiCRP monoclonal anti 
body. 

The concentration range of C-reactive protein found in 
human serum runs from a normal value of less than 5 mg/L 
(40 nM) to greater than 300 mg/L (2.6 pM). To devise a 
suitable competitive immunoassay for CRP required a 
monoclonal antibody having a Kd for CRP Within the same 
concentration range, that is, betWeen 40 nM and 2.6 pM. 
Monoclonal antibodies to CRP Were generated folloWing 
immuniZation of CAF 1 mice With CRP-Limulus Hemocya 
nin conjugates and screened for binding to CRP by ELISA. 
Resulting CRP reactive cultures Were cloned and their 
secreted antibodies measured for af?nity to CRP using a 
competitive ELISA technique. The antibody cultures Were 
initially titered on a CRP ELISA plate to determine the 
concentration at Which the maximal absorbence value 
reaches a plateau. The minimal concentration at Which the 
plateau maximal absorbence occurs Was used in a competi 
tive ELISA to assure that the antibody concentration is 
limiting. Soluble CRP at various concentrations Was mixed 
With sample antibody then applied to the ELISA plate to 
generate an inhibition pro?le. The concentration that yielded 
50% reduction of the maximal absorbence value approxi 
mates the Kd of the antibodyzCRP interaction. FIG. 1 
illustrates the af?nity measurements of several antibodies 
derived from their inhibition pro?les. Antibody CRP5-23 
(IgGl,k) exhibited a Kd of 0.4 pM Which met the ?rst 
essential criterion (relatively loW af?nity for the analyte) for 
devising a competitive immunoassay for CRP. 

EXAMPLE 2 

Preparation of an antiidiotypic antibody to CRP5-23. 
CAF 1 mice Were immuniZed With CRP5-23 antibody 

conjugated to Limulus hemocyanin. The mice Were sacri 
?ced and splenocytes obtained from the immuniZed mice 
Were fused With SP2/0-Ag14 myeloma cells. The resulting 
hybridomas Were initially screened by conventional ELISA 
for the secretion of antibody that bound to immobiliZed Fab 
fragments prepared from CRP5-23. This screen de?ned a 
population of antibodies With nominal reactivity for the 
CRP5-23 Fab fragment. 

Further selection Was performed to identify those anti 
bodies With properties essential for competitive immunoas 
say. The criteria used for selecting a suitable antiidiotypic 
antibody Were: 

1. it should bind to CRP5-23 With relatively high affinity 
(Kd<10_8 M), and 

2. its binding to CRP5-23 should be mutually exclusive 
With binding of the analyte, CRP. 

Positive clones Were rescreened using surface plasmon 
resonance using a Biacore instrument to measure the af?nity 
of the antiidiotypic antibody for CRP5-23 (as re?ected in its 
off-rate) and the mutual exclusivity of binding. Rabbit 
anti-mouse IgG(Fc) Was immobiliZed onto the biosensor 
surface and used to capture antiidiotypic antibodies from 
hybridoma culture supernates. CRP5-23 Fab fragments at 
0.2 nM alone and in the presence of 0.9 nM CRP Were 
injected over the surface of the immobiliZed antiidiotypic 
antibody and the relative mass accumulation compared. One 
antiidiotype antibody, C23id2-6.3 (IgGl,K), met our criteria 
for an antiidiotypic antibody. It bound the Fab fragment of 
CRP5-23 With seemingly high af?nity as indicated by its 
very sloW off rate from the biosensor surface and its binding 
Was inhibited by about ~33% in the presence of the rela 
tively loW concentration of CRP used as competitor. 
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EXAMPLE 3 

Preparation of a competitive immunoassay using antiid 
iotypic antibodies in conventional ELISA. 

TWo versions of ELISA format based competitive immu 
noassays Were developed using the anti-CRP antibody 
CRP5-23 and its antiidiotype C23id2-6.3 along With their 
HRP conjugated partners. The tWo ELISA formats are 
illustrated in FIGS. 2A and 2B and the corresponding 
dose-response curves for CRP are presented in FIGS. 3A and 
3B. As depicted in FIG. 2A, format 1 consists of the 
antiidiotypic antibody immobiliZed onto the plate surface 
and the HRP-labeled anti-CRP antibody competes With 
soluble CRP for sites on the immobiliZed antiidiotypic 
antibody. Format 2 in FIG. 2B uses the opposite orientation 
of reagents Wherein the anti-CRP antibody is immobiliZed 
While the HRP-labeled antiidiotypic antibody and CRP in 
solution compete for antiCRP sites on the plate. Standard 
ELISA procedures Were folloWed to immobiliZe antibody, 
block non-speci?c sites, titer labels, and for signal genera 
tion and detection. Decreasing dose-response curves With 
increasing CRP concentrations Were observed using both 
formats, as illustrated. 

EXAMPLE 4 

Generation of dose-response curves for CRP using anti 
idiotypic antibodies in dry-?lm formats With soluble labels. 

Having demonstrated that these immunomaterials Work 
Well AL in ELISA formats, We examined their utility in 
dry-?lm format. immuno-rate coatings Were made for each 
format. Format 1 coatings consisted of antiidiotypic anti 
body C23id2-6.3 immobiliZed onto beads and coated in 
either the receptor or spreading layers. Coatings Were then 
evaluated by adding soluble HRP-labeled anti-CRP antibody 
CRP5-23 to serum samples and run on VITROS® 250 
analyZer using standard immuno-rate procedures. Format 2 
coatings Were manufactured and evaluated similarly except 
that they consisted of anti-CRP antibody CRP5-23 immo 
biliZed onto beads and HRP labeled antiidiotypic antibody 
Was added to each sample. FIG. 4 illustrates one example for 
each format of a dose-response curve for CRP. Both formats 
exhibit descending dose-response curves With increasing 
CRP concentrations and the curves decline throughout the 
clinically relevant range for CRP. 

EXAMPLE 5 

Generation of a dose-response curve for CRP using anti 
idiotypic antibodies in dry-?lm formats using coated labels. 

To demonstrate utility of these immunomaterials in dry 
?lm, the HRP labels Were incorporated into both format 
coatings using an inkjet printing process. For Format 1 
HRP-conjugated CRP5-23 Was applied onto a dry ?lm 
coating containing immobiliZed C23id2-6.3. Its nominal 
concentration after reWetting by 10 pL of a serum sample 
Was 2.5 nM IgG. Similarly, HRP-conjugated C23id2-6.3 
Was applied onto dry-?lm coating containing immobiliZed 
CRP5-23 to approximate a ?nal concentration upon reWet 
ting With 10 pL of a serum sample of 0.5 nM IgG. The 
inkjet-printed coatings Were alloWed to dry, then serum 
samples at various CRP concentrations Were evaluated as 
immuno-rate assays on the VITROS®-250 analyZer. Both 
formats yielded descending dose-response curves With 
increasing CRP concentrations as shoWn in FIG. 5. 
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EXAMPLE 6 It is to be understood that numerous changes and modi 
?cations may be made therein Without departing from the 

Generation of a dose-response curve for CRP in fully Scope and intent of the invention 
manufactured immuno-rate dry slide ?lm format. We claim: 

Aprocess'for manufacturing of this dry ?lm is described. 5 1_ A method for performing a Competitive immunoassay 
Aoomploto 1mmnno'rate ooatmg_Was Prepared as desonbed for detecting C-reactive protein in a sample containing an 
for Format 1 previously. The anti-CRP HRP label Was then amount of c_ieactive protein Comprising; 
incorporated into the dry ?lm using the immuno-rate gravure 
cylinder printing process. The complete machine manufac 
tured coating Was slit, mounted and tested on an VITROS® i0 
250 analyZer With serum based samples of varying CRP 
concentrations. The resulting descending dose response 
curve With increasing CRP concentration can be used to 
measure CRP values of unknoWn samples Within the analyte 
range for CRP Without dilution or pretreatment (see FIG. 6). i5 

contacting the sample With an immobiliZed, a loW affinity 
anti-human C-reactive protein antibody and a labeled 
antiidiotypic antibody, Wherein the labeled antiidio 
typic antibody binds to the anti-human C-reactive pro 
tein antibody and inhibits binding to the C-reactive 
protein. 

ii. detecting the label, and 
iii. correlating the detection of the label With the amount 

EXAMPLE 7 of C-reactive protein in the sample. 
_ _ _ 2. A method for performing a competitive immunoassay 

Gonoratlon of dose-response curves for CRP 115mg antl- for detecting C-reactive protein in a sample containing an 
antibodies On the automated amount of Cq'eactive protein Comprising: 

lmmunoassay analyzer' 20 i. contacting the sample With an immobiliZed antiidiotypic 
For Format 1, CRP5-23.1 Was conjugated With HRP and antibody and a labeled 10W af?nity anti-human 

C23id2-6.3 Was Conjugated With biOtin by COIlVentiOIlal C-reactive protein antibody, Wherein the antiidiotypic 
methods. Depicted in FIG. 7A, a dose-response curve Was antibody binds to the labeled anti-human C-reactive 
generated using Samples With CRP COIlCentratiOnS varying 25 protein antibody and inhibits binding to the C-reactive 
from 0.1 to 1000 mg/L. Similar data for Format 2 is protein, 
Presented m FIG 7B- ii. detecting the label, and 
some advantages that were soon m immunoassays oon' iii. correlating the detection of the label With the amount 

structed With immunomaterials of the present invention are: of Oreactive protein in the samp1e_ 
1. competitive immunoassays readily adapted to a variety 30 3. The method of claim 1 Wherein the loW affinity anti 

of formats; human C-reactive protein antibody is CRP5-23 monoclonal 
2. Analytic range: the analytic range is about tWo orders antibody Produced by a nybndoma deposited as PTA'1354~ 

of magnihide Wide, and is Within the known useful 4. The method of claim 2 Wherein the antiidiotypic 
range of CRP concentrations in human sera. The ana- antibody binds CRP5'23 monoclonal antibody Produced by 
lytic range can be subtly repositioned by the concen- 35 a hybridoma deposited as PTA'1354~ 
trations of the primary components and the selection of 5- Amt for a Competitive immunoassay Comprising? a ?rst 
Which component is immobiliZed and Which is mobile; antibody Wnerem said ?rst antibody is a loW ammty anti‘ 

human C-reactive protein antibody and a second antibody 
Wherein said second antibody is an antiidiotypic antibody 

40 Which binds to said ?rst antibody and inhibits binding of 

3. Versatility: These assays can be con?gured in more than 
one Way. TWo examples of con?gurations contemplated 
in the present invention are: 
- - - - - - C-reactive rotein to said ?rst antibod . 
1. With CRP5-23 1mmob1l1Zed and the HRP con]ugate of p . . . . y 

the antiidiotypic antibody mobile, and 6. A hybridoma cell line, identi?ed as CRP5-23 and 
ii. the antiidiotypic antibody immobiliZed and the HRP deposited as PTA'1_354’ Capable of producing a 10W a?inity 

Conjugate of CRP5_23 mobile, anti-human C-react1ve protein monoclonal antibody. 
_ _ _ _ _ _’ 45 7. An antibody produced by the hybridoma of claim 6. 

4. Dilution: No dilution is required; hoWever, should 8 The antibod of Claim 7 wherein Said antibod is 
dilution be desirable for other reasons similar immu- ' y y 

t . 1 b 1 t dt d t th d insensitive to ioniZed calcium. 
“PH”? ena S can ése 6C 6 O accommo a e 6 re He‘ 9. A puri?ed, isolated antiidiotypic antibody raised 
tion in concentration of analyte; 

_ _ _ against a loW af?nity anti-human C-reactive protein 
5. Small materials requirements: Where certain of the 50 antibody, WhiCh is Capable of hihding to CRp5_23 With 

alternative methods require substantial dilution or relatively high af?nity (Kd <1()—8M), and its hihding to 
undesirably large quantities of immunomaterials, tnoso CRP5-23 is mutually exclusive With binding of C-reactive 
formats require only 1—10 nM of each (on the order of protein 
micrograms Per assay); and 10. A hybridoma cell line, identi?ed as C23id2-6.3 and 

6. Reduction of susceptibility to heterophile activity in 55 deposited as PTA-1353, capable of producing an antiidio 
patient samples: antiCRP and antiidiotypic antibodies typic monoclonal antibody. 
can be selected or modi?ed so that they are of different 
heavy chain subclasses. * * * * * 


